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Abstract

Background—Incarceration is common among people who inject drugs. Prior research has 

shown that incarceration is a marker of elevated risk for opioid overdose, suggesting that the 

criminal justice system may be an important, under-utilized venue for implementing overdose 

prevention strategies. To better understand the feasibility and acceptability of such strategies, we 

evaluated the utilization of naloxone-based overdose prevention training among people who inject 

drugs with and without a history of incarceration.

Methods—We surveyed clients who utilize a multi-site syringe exchange program (SEP) in 2 

cities in the Midwestern United States. Participants completed an 88-item, computerized survey 
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assessing history of incarceration, consequences associated with injection, injecting practices, and 

uptake of harm reduction strategies.

Results—Among 543 respondents who injected drugs in the prior 30 days, 243 (43%) reported 

prior incarceration. Comparing those with and without a history of incarceration, there were no 

significant differences with respect to age, gender, or race. Those who observed an overdose, 

experienced overdose, and received training to administer or have administered naloxone were 

more likely to report incarceration. Overall, 69% of previously incarcerated clients had been 

trained to administer naloxone.

Conclusion—People who inject drugs with a history of incarceration appear to have a higher 

risk of opioid overdose than those never incarcerated, and are more willing to utilize naloxone as 

an overdose prevention strategy. Naloxone training and distribution is an important component of 

comprehensive prevention services for persons with opioid use disorders. Expansion of services 

for persons leaving correctional facilities should be considered.
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1. INTRODUCTION

Opioid overdose is a major source of morbidity and mortality among people who inject 

drugs. In the United States, drug overdose has become the leading cause of death among 

people who inject drugs (Centers for Disease Control and Prevention, 2014; Evans et al., 

2012). Nationally, death rates from heroin overdoses doubled from 1.0 to 2.1 per 100,000 

from 2010 to 2012 (Rudd et al., 2014), suggesting that overdose prevention is an 

increasingly important public health issue.

Several studies have demonstrated that the period following release from jail or prison is 

associated with high risk for fatal overdose among injecting drug users (Binswanger et al., 

2007; Bird and Hutchinson, 2003; Merrall et al., 2010; World Health Organization, 2010). 

An estimated 1 in 200 heroin users who are released from prison will die of a heroin 

overdose within the first 4 weeks of release (Strang et al., 2013). Binswanger et al (2007) 

found that within the first two weeks after release, the risk of death was 12.7 times greater 

than the general population, which was largely due to drug overdose. This increased risk 

may be due to loss of tolerance following a period of abstinence (Leach and Oliver, 2011; 

Strang et al., 2003).

Community-based naloxone training and distribution programs are effective and increasing 

in popularity as a strategy to reduce deaths to opioid overdose (Seal et al., 2005; Tobin et al., 

2009). There is evidence that people who inject drugs with a history of incarceration desire 

naloxone administration training (Wakeman et al., 2009). In this study, we aimed to improve 

our understanding of the acceptability and current uptake of naloxone-based overdose 

prevention training among people who inject drugs who interact with the criminal justice 

system. We compared receipt of naloxone training and prior naloxone administration among 

people who inject drugs with and without a history of incarceration.
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2. METHODS

2.1. Study participants

We surveyed people who inject drugs utilizing a free, multi-site syringe exchange program 

(SEP) operating in Southern Wisconsin between June and August, 2012. The Lifepoint 

Needle Exchange operates through office-based locations in the cities of Madison and 

Milwaukee, and via mobile van units that serve the Milwaukee suburbs and rural 

communities surrounding Madison. All individuals who speak and read English, were 18 

years or older, and reported a history of injecting drugs were invited to participate. 

Participants provided verbal informed consent and were paid $10 in cash as compensation 

for completing the survey.

2.2. Ethics statement

The study protocol was approved by the Minimal Risk Institutional Review Board at the 

University of Wisconsin School of Medicine and Public Health, which approved a waiver of 

signed consent due to the anonymous nature of the data collected.

2.3. Survey administration

We developed and pilot-tested an 88-item questionnaire assessing demographic 

characteristics, types and frequency of drug use, and personal history of medical and social 

consequences of injecting drugs. The main overdose-related variables were (1) personal 

history of overdose (2) witnessing a peer overdose, (3) receiving training to administer 

naloxone, and (4) administering naloxone to someone in the past. Incarceration was assessed 

using two questions, which asked whether respondents had ever (1) “Been arrested/put in 

jail” and (2) “Served more than one month in prison.” The second of these was intended to 

capture longer periods of incarceration that would typically result from a criminal 

conviction. We did not collect data on prison sentences less than 30 days. The multiple-

choice surveys were self-administered by the respondent, who read the survey and recorded 

responses using a tablet computer. This allowed respondents to provide information dealing 

with sensitive subjects such as illicit drug use in a private manner, decreasing the likelihood 

of socially desirable responding.

2.4. Statistical analysis

All variables were entered into an anonymous database for analysis. Descriptive statistics 

were used to characterize the study population and examine any differences with respect to 

demographic and behavioral characteristics between those who did and did not report a 

history of incarceration. The former group included those who reported ever having been 

arrested or put in jail for any period of time and those who had served more than 30 days in 

prison. The two groups were analyzed by Wald chi-squared tests for categorical variables 

with significance defined as p<0.05. Simple logistic regression was utilized to generate odds 

ratios and 95% confidence intervals representing bivariate association between overdose 

characteristics and personal history of incarceration. An alpha level of 0.05 was assumed to 

indicate statistical significance. Separate analysis was performed based on incarceration 

type. Statistical analyses were conducted using STATA Version 11 (Cary, NC).
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3. RESULTS

3.1. Study participants

Over the 8-week study period, 862 consecutive SEP participants were invited to participate 

in the study and 543 eligible participants (63%) agreed to complete the survey. 

Characteristics of the study participants are shown in Table 1, stratified by incarceration 

history. The mean age was 31.6 years; most respondents were white (79%) and male (69%). 

Overall, 43% of participants indicated they had ever been arrested, been put in jail, or spent 

more than 30 days in prison. Of those who reported incarceration, 31% had spent more than 

30 days in prison. Ninety percent of previously incarcerated respondents used heroin as their 

“main drug.” In this sub-population, opioids (i.e., heroin, oxycodone) accounted for 93% of 

the most frequently used drug, whereas only 7% primarily used drugs other than opioids 

(i.e., crack, cocaine, methamphetamines).

3.2. Incarceration and overdose characteristics

Figure 1 shows relative odds of incarceration history with overdose characteristics. After 

adjusting for age, sex, and race, univariate regression showed that those respondents who 

observed an overdose (odds ratio (OR) 4.3, 95% confidence interval (C.I.) 2.8-6.5) or 

experienced an overdose (OR 2.4, 95% C.I. 1.7-3.5) were more likely to have a history of 

incarceration. Similarly, the respondents who were trained to administer naloxone (OR 1.7, 

95% C.I. 1.2-2.5) or who had administered naloxone to another person (OR 1.8, 95% C.I. 

1.2-2.6) were more likely to have a history of incarceration. The majority (88%) of 

previously incarcerated individuals with naloxone administration training were trained by 

Lifepoint Needle Exchange staff. No participants specifically reported receiving naloxone 

training in a prison or jail.

Separate univariate regression that also adjusted for age, sex, and race showed that those 

respondents who had experienced an overdose (OR 2.4, 95% C.I. 1.6-3.5), observed an 

overdose (OR 4.2, 95% C.I. 2.7-6.4), administered naloxone to another person (OR 1.8, 95% 

C.I. 1.3-2.7), or were trained to administer naloxone (OR 1.7, 95% C.I. 1.2-2.5) were more 

like to have been arrested or spent time in jail than those without prior arrest/jail. Prison 

stays were similarly associated with the two overdose variables, but not naloxone training or 

administration. Respondents who had experienced an overdose (OR 3.5, 95% C.I. 2.1-5.9) 

or witnessed an overdose (OR 10.0, 95% C.I. 3.5-28.1) were more likely than not to have 

spent at least one month in prison. As mentioned, neither naloxone training (OR 1.2, 95% 

C.I. 0.7-2.1) nor previous naloxone administration (OR 1.0, 95% C.I. 0.6-1.7) were 

associated with spending at least one month in prison.

4. DISCUSSION

In this cross-sectional survey of people who inject drugs in Wisconsin, we found that nearly 

half of the respondents had a history of incarceration. Those who had been incarcerated were 

more likely to have witnessed or experienced an overdose from injection drug use, and 

reported higher utilization of naloxone training in community settings. We found that nearly 

half (44%) of our study population had administered naloxone and 69% had been trained to 
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properly administer it. Both naloxone training and administration were associated with arrest 

or jail, but were not associated with spending more than one month in prison.

Multiple studies have shown that people who inject drugs are eager to learn and capable of 

administering naloxone in the event of a witnessed overdose. The first study to demonstrate 

willingness to carry naloxone conducted by Strang et al (1999), demonstrated that 70% of 

previous or current drug misusers considered naloxone distribution a good proposal. Eighty-

nine percent of those who had witnessed a fatal overdose stated that they would have 

administered naloxone had it been available (Strang et al., 1999). Tobin et al. (2009) 

observed more than half of the participants who received training to administer naloxone 

later used it to rescue someone experiencing overdose. In a study of 137 long-term opioid 

users with previous involvement in the criminal justice system, 72% reported interest in 

having naloxone prescribed to them in case of emergency and 90% reported willingness to 

participate in a two-hour training session to learn about overdose prevention and 

recognition, rescue breathing, and naloxone administration (Wakeman et al., 2009). Our data 

add to this literature by demonstrating that when naloxone training is made available 

through community-based SEPs, criminal justice-involved clients will utilize the service and 

administer naloxone in practice.

There are relatively few US-based in-prison prevention programs (Rich, 2005). The US 

currently has overdose recognition and response training and naloxone administration 

training in a small number of correctional facilities, notably in San Francisco, New York 

City, Pittsburgh, and Rhode Island (DOPE Project, 2015). To date, only one randomized 

trial is underway based in the United Kingdom that aims to investigate the “extent to which 

deaths from heroin overdose [in the UK] in the first 12 weeks post-release from prison can 

be prevented by prior provision of a take-home emergency naloxone supply” (Strang et al., 

2013). This take-home naloxone program is implemented at the point of prison release as 

opposed. Given the significantly higher rates of overdose and witnessed overdose in our 

study participants with an incarceration history, continued efforts to increase naloxone 

training may decrease mortality from overdose. While community efforts for naloxone 

training are ongoing through the SEPs, there may be opportunities during incarceration or 

upon release to distribute naloxone and train people to administer it.

There are several limitations to our study. First, since all participants were clients at a SEP, 

our study sample may exclude a subset of people who do not use prevention services and 

may engage in higher risk behaviors making it possible that our data may not be fully 

representative of higher risk people who inject drugs. Second, our study may not be 

generalizable outside of the Midwestern United States since it was performed in a single 

Midwestern state with a mix of urban, rural, and suburban participants; there was a 

predominance of Caucasian participants in our sample is not representative of other 

communities in the US; and due to the modest response rate (63%). Next, whether 

incarceration is causally related to increased willingness to utilize naloxone cannot be 

determined from this cross-sectional study. It is plausible that SEP staff may more 

aggressively encourage recently-incarcerated clients to complete naloxone training because 

these individuals are perceived as having a particularly high risk of experiencing or 

witnessing an overdose. Finally, we were unable to determine number or length of 
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incarcerations, incarceration not related to injecting drugs, the time elapsed from release to 

survey completion, frequency of SEP or other prevention services utilization, or the time 

elapsed from release to naloxone training. This cross-sectional study does show, however, 

that higher rates of overdose and higher-risk behaviors are associated with previous 

incarceration at any point in time. This may be beneficial as interventions can be 

implemented at various pre- and post-release time points.

There is a critical need for harm reduction strategies among people who inject drugs, 

particularly those with a history of incarceration. Our data support the fact that compared 

with those without history of incarceration, previously-incarcerated people who inject drugs 

who utilize SEPs are at higher risk of overdose, but may be more willing to participate in 

naloxone training. Future studies are needed to determine the utility and feasibility of 

naloxone training in correctional settings in the United States.
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Highlights

• Forty-three percent of 543 respondents who reported injecting drugs in the prior 

30 days also reported prior incarceration

• Those who experienced an overdose or witnessed an overdose were more likely 

to report incarceration

• Those who had been trained to administer naloxone were more likely to report 

overdose
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Figure 1. 
Relative Odds of Incarceration in Prison or Jail, by Selected Overdose Variables
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Table 1

Characteristics of PWID sample, by history of incarceration (N=543)

Characteristics No history of incarceration History of incarceration

Overall number of participants 309 234

Age (mean years ± SD) 31.4 ± 0.6 31.2 ± 0.6

Gender (%)

    Male 208 (67) 166 (71)

    Female 101 (33) 68 (29)

Hispanic ethnicity (%)

    No 289 (94) 218 (93)

    Yes 20 (6) 16 (7)

Currently employed (part- or full-time) (%)

    No 196 (63) 138 (59)

    Yes 113 (37) 96 (41)

Area of Residence (%)

    Urban 126 (41) 96 (41)

    Suburban/Rural 176 (59) 134 (59)

Race (%)

    Caucasian 257 (83) 196 (84)

    Black 39 (13) 23 (10)

    Asian/Pacific Islander 1 (4) 2 (6)

Education (%)

    Completed some college or technical school 119 (39) 57 (24)

    Completed no college or technical school 190 (61) 177 (76)

Observed an overdose (%)

    No 135 (44) 36 (15)

    Yes 174 (56) 198 (85)

Overdosed from injecting drugs (%)

    No 239 (77) 138 (59)

    Yes 70 (23) 96 (41)

Trained to administer naloxone (%)

    No 134 (43) 72 (31)

    Yes 175 (57) 162 (69)

Gave naloxone to another person (%)

    No 196 (63) 127 (54)

    Yes 85 (37) 98 (46)

All values are n (%) unless otherwise noted
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